Azoreductase and Target Simultaneously Activated Fluorescent Monitoring for Cytochrome c Release under Hypoxia.
Hypoxia-induced cell apoptosis is closely related to degenerative diseases, autoimmune disorders, and tumor disease. In the process of apoptosis, the release of cytochrome c (Cyt c) is deemed to be a critical factor of the intrinsic pathway. Strategies for tracking Cyt c release in living cells based on the subcellular localization have been proposed recently. However, they are inherently lack of specificity for distinguishing the release of Cyt c in apoptotic process induced by hypoxia from other stimulus. In this paper, an azoreductase and target simultaneously activated fluorescent aptameric nanosensor integrating gold nanoparticles (AuNPs) and Cyt c-targeted aptamer-consisted double-stranded DNA hybridization complex (DSDHC) was proposed. It is worth noting that the employment of azobenzene moiety labeled on the DSDHC first ensured the aptameric nanosensor could be conjugated to the surface of AuNPs and then specifically reduced by hypoxia-related azoreductase. Upon Cyt c released from mitochondrion under hypoxia, the competitive displacement of Cyt c subsequently activated the fluorescence of the aptameric nanosensor and the fluorescence enhancement depended principally on the content of Cyt c release. Inspired by this, a new strategy for quantitative analysis and in situ imaging of Cyt c under hypoxic condition was proposed. The high spatial resolution monitoring of the dynamics of Cyt c release under hypoxia will offer a potentially rich opportunity to understand the apoptotic mechanism under hypoxic conditions, thus further facilitating risk assessment and risk reduction for hypoxic environments.